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ARTICLE XXVII. 



Deductions from Observations made, and Facts collected on the path 
of the Brunswick Spout of June 1 9th, 1 83 5 . By James P. Espy, Mem- 
ber of the American Philosophical Society. Head April 15th, 1836. 

From the evidence which I collected during five days which I spent 
on the Brunswick spout, the following important facts are clearly 
established. 

The spout was suddenly formed about seven and a half miles west 
of New Brunswick, and terminated as suddenly at Amboy, about 
seventeen and a half miles from where it began. It travelled a little 
east of north with a very moderate velocity, probably not more than 
twenty-five or thirty miles an hour. It appeared to all persons, in what- 
ever direction it was viewed, in the shape of an inverted cone of very 
dark cloud or smoke, reaching from a dark cloud above down to the 
earth. 

It prostrated nearly every thing in its path, which was from two 
hundred to four hundred yards wide ; the trees on the north of the 
central line being thrown with their tops towards the south east, and 
those on the south of this line with their tops towards the north east ; 
while those in the central line itself were thrown nearly towards the 
east, or in the direction of the spout : not one instance being found of 
the trees being thrown with their tops outwards. 

It unroofed the houses, prostrating many of their walls outwards as 
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if by explosion, and tearing up the floors of some whose walls were 
left standing ; and not unfrequently, it lifted frame buildings entire 
from their foundation. 

It carried the joists and rafters in some instances to a considerable 
height and threw them down on the north side of its path, four hun- 
dred yards from the house from which they were taken, almost at 
right angles to its course, and exactly opposite to the course which the 
wind must have blown at the ground in the yard, as manifested by the 
direction in which the trees were lying. 

It carried up shingles, boards, hats, books, and branches and leaves 
of trees, and threw them down on the north side of the spout in a 
band of several miles wide, terminating on the north east end of Staten 
Island and fifteen miles from Amboy, where the spout ceased to reach 
the earth, and twenty-five miles from New Brunswick. 

At the time when these materials fell, there fell with them a vio- 
lent shower of hail and rain, the hail however being confined to a few 
miles in the middle of the band where the heaviest part of the shingles 
and boards fell. 

On each side of this band, particularly on the north, there fell a 
copious shower of rain, mingled with shingles ,• and even beyond the 
borders of the rain, on the north east, small branches and leaves of trees 
fell in New York Bay, and in North River opposite to the city of New 
York. 

There was no rain nor hail on the path of the spout, nor on the south 
side of it ; it began about a mile on the north side, increasing in quan- 
tity to the middle of the band where the hail was, and then gradually 
diminishing again as it approached the northern and eastern boundary. 

The spout lasted only for a few seconds in a place, and was immedi- 
ately before and after nearly calm, and its effects were hardly felt a few 
hundred yards off to either side. The noise which accompanied it 
was every where described as very alarming, not like any thing heard 
before, more like the rumbling of a great many carriages than any 
thing else, or, as one man expressed himself, like an earthquake in the air. 
In Staten Island, as to the length of time this noise was heard previous 
to the commencement of the hail and rain, the evidence varies from 
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fifteen minutes to an hour, and as to the length of time the shower 
was falling, it varies from eight minutes to thirty or forty. 

Though there was no rain in the path of the spout, the cloud or 
mist of which it was composed must have been very humid, as the 
grave stones at Piscataway were covered on the west side with a coat 
of mud, and in many places the grass and leaves which lodged in 
masses on the west side of trees which were left standing were clotted 
together with mud, as if they had been drifted there by an inundation, 
and several persons that were caught in the spout were entirely covered 
with mud, so that they could not be known by their friends. There 
were some lightning and thunder attending the meteor, but not. much 
unless the continual rumbling or roar was produced by it, which is 
not very likely, as a great many who heard the rumbling did not even 
see lightning. 

The wind, probably in the whole length of the spout, certainly in 
many places, began to blow on the northern half of the spout from the 
N. E., and on the southern half of the spout from the S. E. ; for 
materials were found which had been moved in that, direction first, 
and afterwards carried back even beyond their original position by the 
hinder part of the spout, which appears in all cases to have been the 
strongest. As a proof of this, several places were found where the weak 
and rotten trees were thrown down by the van of the spout, with the 
tops of those on the northern side towards the S. W., and the tops of 
those on the southern side towards the N. W. ; while the stronger 
trees which resisted the first shock were afterwards prostrated by the 
rear of the spout. And in every case where trees were found lying 
across each other, which to a careless observer might have indicated a 
whirlwind of confusion, the most perfect regularity was manifested ; 
the strongest trees lying on top, and with their tops pointing inwards 
and forwards, as mentioned before. 

Besides, four different places were found where the tops of all the 
trees in a circular space, equal in diameter to the breadth of the spout, 
were thrown inwards towards one common centre. In the middle of 
one of these stood a large frame house, which had its roof carried off. 
The walls of the upper story, both on the north and south side, were 
cracked; and in one crack was thrust a lady's pocket handkerchief, and 
vol. v. — 5 I 
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in the other a sheet, taken up from a bed in the room, and the cracks 
closed when they were carried partly through. All the windows in 
the house were broken, and much of the glass was lying on the outside 
of the house. The owner of the house is sure all this was done in a 
second or two of time, and he assured me that the next moment it 
was as still as death, not enough of air to move the leaves of the trees, 
which were prostrated all round his house with their tops against his 
very door. 

In this case the van of the spout appears to have been as strong as 
the rear, for several out-houses to the east of the dwelling mansion 
were prostrated, having many of their heaviest materials carried some 
distance towards the west. Perhaps indeed I was too hasty in draw- 
ing the conclusion that the rear of the spout was stronger than the 
van, from the circumstance that the trees were generally thrown down 
in the direction of the spout ; for if the forces had been equal, they 
might have generally fallen in this direction, from the momentum 
they would have in this direction in straightening themselves, by their 
elasticity, at the moment the van passed and the rear came upon them. 
Notwithstanding, as the wind on that day was from the S. W., this 
circumstance renders it probable that the rear of the spout was the 
strongest ; for it would appear that the force of the wind, whatever it 
was, should be added to the rear and subducted from the van. 

During the fall of the rain and hail in Staten Island, the wind in the 
borders of the shower blew in all places from the centre of the shower, 
very strong in the northern part from the south, variable in the mid- 
dle, and moderate in the south from the north. And the rumbling 
noise preceded the fall of the rain at least fifteen minutes at Mussero's 
ferry, on the very north side of the island. As the time of the shower 
at this place was certainly, from the evidence, after the spout had dis- 
appeared, it seems probable that the spout continued in mid air some 
time after its disappearance at the surface of the earth. 

Was this noise caused by the concussion of the materials, the lighter 
particles of hail which were then just formed being carried up with 
great swiftness against the heavier, which at that time might be at 
their greatest elevation or even beginning to descend ; or was it pro- 
duced by electricity ? The height of the spout where it lost itself in 
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the cloud, though it probably rose much higher into the cloud itself, 
was not very certainly made out. 

It is probable, however, from comparing several accounts of the 
distance at which it was seen, and the angular elevation as near as 
could be ascertained, that the height was about a mile, or, from the 
very distinct testimony of Mr Cole, a little more. 

He was standing four and a half miles east of Amboy, beyond which 
the spout did not reach. He saw a very black column of cloud, about 
eight times as high as it was broad, rising in the west ; lighter clouds 
on each side of it were " streaming " towards it with great velocity 
and joining it, but not crossing it. The upper end of this column was 
about ten degrees high. The evidence of Mr Hunt, engineer of the 
boat Napoleon, is almost exactly similar to Mr Cole's. He was about 
seven miles from New Brunswick, and saw the spout before it reached 
the town. He thinks, however, that the column was only about three 
times as high as it was broad. After looking at it some minutes, he 
could plainly see detached pieces of cloud darting inwards and up- 
wards, joining the upper end of the column and losing themselves 
there, and in five or six minutes more, when the column reached 
New Brunswick, the materials which had been seen to fly upwards 
increased in number, and gave the appearance of a volcano ; these 
materials seemed to him to rise three hundred yards. Now as the 
spout when first seen by Mr Hunt must have been eight or nine 
miles distant, its height could hardly have been less than a mile. 

On this same day three other spouts occurred, about seventeen miles 
apart, measuring perpendicular to the line of direction of the Bruns- 
wick spout. The one next to the Brunswick spout, seventeen miles 
north, passed through a village in the neighbourhood of Patterson, 
New Jersey, about three hours after the passage of the spout at Bruns- 
wick. It was accompanied by violent hail and rain on the very path of 
the spout. 

On the same day and afternoon and night, there was a very great 
rain in the state of New York, commencing at Schenectady, about three 
P. M., with a roaring of fifteen minutes like a distant cataract : 2-45 
inches of rain fell in Albany, wind N., and much more at Lebanon. 
And during the whole night of the 1 9th, there was in the neighbourhood 
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of Amboy a violent S. W. wind and very black clouds coming from 
the N. E., mingled with a bright silvery light, and most vivid light- 
ning without thunder. The wind below changed about daylight to 
the N. E., and blew violently very cold for some hours, and then 
again resumed its old course, S. W., on the afternoon of the 20th. 

On this same morning, the 20th, a most violent N. E. gale was 
experienced at Quebec. 

Two conclusions, which promise to be of immense value in meteor- 
ology, are clearly deducible from the facts here established. 

1 . There was an inward motion of the air in all directions towards 
the centre of the spout below, and upward motion in the middle.* 

2. The hail was formed by the congelation of drops of rain gene- 
rated at and over the place where the shingles were taken up. 

* The cause of this upward motion in the spout is the great expansion of the air from the 
evolution of latent caloric, when the vapour in the spout changes to water ; the expansion of 
the air by the liberated caloric being about six times greater than when combined with water 
in the form of vapour, as has been fully explained in a paper now preparing for insertion in 
the Transactions of this Society. 



